Degradation of muscle basement membrane zone by locally generated plasmin.
The turnover of basement membrane macromolecules in injured skeletal muscle has not been studied in contrast to other biologic systems undergoing remodeling. Plasminogen activators and other neutral proteases that are able to degrade these basement membrane macromolecules are secreted by cultured muscle cells. We sought to determine if locally released plasminogen activators could act on basement membrane components. Such degradation might be implicated in the disadhesion of nerve from muscle after motor nerve denervation. To test this hypothesis, we first undertook a study of the sensitivity of muscle extracellular matrix antigens following in vitro exposure to various proteases on frozen muscle sections. Fibronectin was found to be most sensitive, followed by type IV collagen and laminin. Of serine proteases, trypsin was the most active but was not selective, digesting matrix and sarcoplasmic components alike in less than 30 min. Purified urokinase was inactive unless plasminogen (also inactive alone) was previously added to tissue sections, at which time only matrix antigens were digested. Little if any observable degradation of sarcoplasmic proteins took place under these conditions. Using a highly sensitive and selective assay, we found that plasminogen activators were present in muscle tissue and increased 8- to 10-fold after 10 days of denervation. Using an extract of denervated muscle in the presence of plasminogen, we observed degradation of matrix antigens. No degradation was observed with control muscle extract. We next evaluated the degradation of these antigens in denervated muscle during a temporal study. The results, analyzed by quantitative image analysis, indicates that with increasing time after denervation a marked decrease of fibronectin and type IV collagen, followed by laminin occurred but, again, only in the present of plasminogen. These results indicate a selective sensitivity of basement membrane antigens of muscle and a role for plasminogen activators in the degradation of these adhesive basement membranes macromolecules after denervation.